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ART. X. NOTE ON THE XIPHOSURAN, 
PROTOLIMULUS ERIENSIS WILLIAMS. 

By E. R. Eller 
(Plate XV) 

In examining various Xiphosuran forms in connection with some 
recent studies, 2 an exact impression and plaster of Paris mold of the 
type specimen 3 of Protolimulus eriensis Williams 4 from the Chemung 
group, Upper Devonian, at LeBoeuf, Erie County, Pennsylvania, was 
studied in detail. The specimen, which is rather poorly preserved, 
was compared with the original figures and it was found that many 
important details on the specimen were not shown in Williams’ figures, 
while other parts were emphasized. 

The writer at first was doubtful of the limuloid nature of the speci¬ 
men and even of its organic origin in general because it resembles 
some of the markings, mud slippings, or concretionary structures so 
common in the Upper Devonian of that area. It reminds one of a 
wax model that has started to melt or of an object that has been dipped 
in a coating. 

However, one cannot disregard the general limuloid shape of the 
specimen, the symmetrical arrangement of the various parts 5 al¬ 
though of an indefinite nature, the paired genal spines, the telson, the 
pleural spines, and the nine parallel ridges in the posterior region. 

Williams described the specimen as a limuloid seen from the under¬ 
side. However, the rounded cephalic shield has the form of a regularly 
shaped limuloid shield, as seen from the dorsal side. For this reason 
the writer considers the specimen as a limuloid exposed from the 

J Annals, Carnegie Museum, vol. XXVII, pp. 129-150, 1938. 

2 Annals, Carnegie Museum, vol. XXVII, pp. 151-154, 1938. 

3 The writer is indebted to Dr. R. S. Bassler of the U. S. National Museum, 
for the impression of Protolimulus eriensis Williams and the photograph for Plate 
XV, upper figure. 

4 Notice of a New Limuloid Crustacean from the Devonian: Amer. Journ. 
Sci., vol. 30, ser. 3, pp. 45-49. Geol. Mag. London, Dec. 3, vol. 11, pp. 427-429. 

5 Terminology in this paper is identical with that used by Williams. 
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dorsal side. Owing to the fact that the upper surfaces of the thorax 
and abdomen were destroyed, the lower part of the specimen is ex¬ 
posed showing the different appendages which are, however, poorly 
preserved and partly destroyed. The presence of the appendages 
probably caused Williams to treat the specimen as if it were exposed 
from the underside. 

There are several features which do not seem quite natural and 
which are not found in other limuloids. For example, the genal spines 
seem too close to the thorax; the tail spine is heavier than in other 
limuloids and appears twisted. Around the depressed area, marked 
M. in Williams’ figure (Fig. 1), which may correspond to the mouth, 
are five, oval or suboval ridges which together form a crude star. 



A. Cephalic shield. B. ? Hypostoma. C. Genal spines of the cephalic 
shield. D. Thoracico-abdominal buckler. E. Telson. F. First (and second ?) 
segments of thorax (? anchylosed). Gg. Marginal spines of buckler. H. Flat 
median depression extending across the buckler and upon the telson. ii. Longi¬ 
tudinal ridges of the buckler. KK. Portions of the gnathopods. L. ? Foliaceous 
terminations of the last gnathopods. M. Position of the mouth. N. Probable 
place of articulation of the telson. 

The anterior ridge, figure 1, B, according to Williams, is located in 
the middle and is composed of one lobe and it may be the hypostoma. 
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The writer finds this ridge to be located to the right of the middle line 
with its length in the direction of the mouth. A second, distinct ridge 
adjoins it anteriorly on the right side. Three paired portions of the 
gnathopods are illustrated by Williams, figure 1, K, but the writer 
can only find one ridge on the right side and two, rather irregular in 
shape, on the left side, which could be interpreted as gnathopods. 
The foliaceous terminations of the last gnathopods, figure 1, L, may 
be distinguished also on other ridges although not very clearly. The 
parts called by Williams the “first (and second ?) segments of the 
Thorax (? anchylosed)” and the “Flat median depression extending 
across the buckler and upon the telson” marked F and H on figure 1, 
are only irregular spaces between the various ridges. The longi¬ 
tudinal ridges of the buckler are nine in number, five on the right side 
and four on the left. The ridges on the right side are partially bifid. 
There are three distinct marginal spines of the buckler on the left side 
and possibly four indistinct ones on the right side which seem, in some 
ways, to be a continuation of the longitudinal ridges of the buckler. 

The actual total length of the specimen examined by the author is 
10.7 cm., greatest width 6.3 cm., although Williams’ measurements 
for the same specimen are given as 10 and 5.7 cm., respectively. 
Thus, in reality, his figure, supposedly natural size, is actually smaller 
than the specimen itself (Plate XV, lower figure). The dimensions 
of the telson and buckler are omitted because there are no definite 
lines of demarcation between the various parts. 

It is obvious from Plate XV, middle and upper figures, that many 
of the ridges and other details of the specimen were left out and that 
other features were over-emphasized in the original figures of Williams. 
One of the important characters omitted from both figures and descrip¬ 
tion is the sculpture, Plate XV, middle figure. There were, perhaps, 
some very fine tubercles present but the most important characters 
of the sculpture are rows of variously sized plates or scales. This type 
of ornamentation has not been described in other fossil limuloids. The 
raised parts, such as the longitudinal ridges of the buckler, the gnatho¬ 
pods, the foliaceous terminations of the last gnathopods, the other 
features around the mouth (?) and in the region of the thorax and 
abdomen, are made up of rows of scales or plate-like objects often dis¬ 
tributed in zigzag form. Definite evidence of plates on the head shield 
and the posterior portion of the telson is lacking. This surface sculp¬ 
ture resembles perhaps that of the eurypterids more than that of any 
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other form. 6 In the eurypterids the scales correspond to the attach¬ 
ment of the muscles of the innerside. The test of the modern, mature 
Limulus is too thick to show muscle impressions on the outside but, 
in the young stages, muscle scars can be detected on the surface. It is 
suggested that scales or plates in Protolimulus eriensis Williams cor¬ 
responded to the attachment of muscles. The occurrence of more 
definite plates around the mouth and in the thorax and abdomen, 
indicates the natural position for the insertion of the more active 
muscles. If these observations on the sculpture are valid, then per¬ 
haps they constitute additional evidence that Protolimulus eriensis 
Williams is a lumuloid. 

6 Clarke, J. M., and Ruedemann, R., The Eurypterida of New York: N. Y. 
State Museum, Memoir 14, p. 26, 1912. 


EXPLANATION OF PLATE XV 


Upper figure. 
Middle figure. 

Lower figure. 


Protolimulus eriensis Williams. Natural size. 

Surface of Protolimulus eriensis Williams showing sculpture. 
Enlarged. 

Protolimulus eriensis Williams, after Williams. 



